Alterations of insulin sensitivity by the implantation of 3T3-L1 cells in nude mice. A role for TNF-alpha?
Visceral adipocytes have different functions than those from the subcutaneous fat area. These differences could contribute to the pathological significance of excessive visceral fat accumulation for accompanying insulin resistance and hyperinsulinaemia. This study addresses this hypothesis and describes a unique method to clarify whether the functional differences between visceral and subcutaneous adipocytes depend on their anatomical location. 3T3-L1 cells or TNF-alpha overexpressing CHO cells were implanted into subcutaneous fat area or mesenteric area as visceral fat area in athymic mice of BALB/C strain. Then, serum insulin, glucose, TNF-alpha, and several markers of lipid metabolism were measured in the fasting condition. OGTT was also analysed. During the course of glucose loading, the mice which had 3T3-L1 cells implanted into mesenteric area but not into subcutaneous fat area showed remarkably increased serum insulin and TMF-alpha concentrations, compared to the control mice. Moreover, serum insulin concentrations of the mice, implanted with TNF-alpha overexpressing cells into subcutaneous fat area, were apparently higher than that of control mice. This method of implanting adipose cells into subcutaneous or visceral fat area showed high TNF-alpha concentration and insulin resistance by the adipose cells in visceral area of nude mice. Furthermore, we found that the functional significance of visceral fat accumulation for TNF-alpha-induced insulin resistance is partly caused by the interaction of adipocytes with surrounding conditions in mesenteric area.